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i ﬂ - GROUND-WATER INVESTIGATION
AT THE
ALLIED CHEMICAL CORPORATION PLANT SHTE

DANVILLE, ITLLINOIS

INTRODUCTION -

In April 1979, the Specialty Chemicals Division of the Allied Chemical
.Corporation retaired Geraghty & Miller, Inc. to conduct a ground-water in-
vestigation at the Allied plant site in Danville, Illfnoisn The purpose of

the work was to acsess the ground-water quality impacts of two abandoned

waste disposal areas, an active effluent pond and possible storm sewer leak-

age. In addition, Geraghty & Miller, Inc. was to provide recommendations

concerning the closure of the active effluent pond in terms of the prevail-

ing hydrogeologic conditions at the site.

The field program began with an earth resistivity survey of the plant
"iﬂ[ grounds to establish the general location(s) of possible ground-water con-

tamination. This was followed by the installation of monitoring wells at

selected locations on Allied property. Water levels and water samples were
obtained from these wells to provide data on ground-water flow and chemical

quality;  This report contains the project data, findings, conclusions, and

ml recommendations.
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CONCLUSIONS

1. The Danville plant site is underlain by 5 to 9 feet of silty clay
to clayey si1t (soil and loess), which changes to silty and sandy ciay,

with occasional sand and grave! seams (glacial tiil). This giacial till be-
-

comes dense and dry by depths of about 20 feet. According to available bor-

ing data, this condition persists to depths of 60 feet.

2. Water-level elevations measured in the monitoring weils indicate
the water table slopes to the west and northwest across the ptant area,
with a localized depression of water levels in the vicinity of the sump and
ditch on,the west side of the active effluent pond. The absence of mound-
“ ing in the water-table contours beneath the.active pond, and the pond eleva-

tion of about 4 feet above these contours, shows that the pond is not in

direct contact with the water table.

3. The horizontal permeability of the gtacial materiais above the
dense till, as determined from sample cores, averages 3.7 x 10-'7 cm/sec
(7.9 x 10-3 gpd/sq ft) and the vertical permeability averages 4.3 x 10-6
cm/sec. Using the water-table gradient established from monitoring well

water-level data, an approximate horizontal ground-water flow velocity was

calculated. to be 1.5 cm/yr (0.05 ft/yr).

4, Plots of water-quality data from monitoring wells installed during
the study foll;w a general pattern of highest constituent concentrations in
the vicinity of the process area, éhe buried waste materials, and the ac-
tive effluent pond, with concentrations decreasing to background levels

well within the plant property boundaries.
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5. The occurrence of carbon tetrachloride as a separate liquid phase
is apparently limited to the process area of the plant. Considering the

slow ground-water velocity, there is no imminent threat of .ground water con-

and off Allied's property. Moreover, any downward movement of contamina-
.
tion past the upper glacial materials will be effectively retarded by the

underlying dense till.

6. Contaminated ground water in the vicinity of the active effluent

1
I taminated with carbon tetrachioride migrating away from the main piant area
pond is restricted to a narrow strip around the north, east, and south of
I the pond, The prevailing north-northwest direction of ground-water flow
‘and the slow ground-water velocity indicate that there is no current threat
l " that the contaminated ground water will move off Allied's property. The
I dense till will effectively retard downward movement of contamination.
ﬂ ‘7. As the chemical data from monitoring wells became available, it
was evident that the localized nature of the contamination, combined with

?ﬂ the ample'block of Allied-owned property around the affected plant area

eliminate the need for drilling and/or sampling outside of Allied's prop-

"?h 14
‘ n erty to identify or track the contamination.
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RECOMMENDAT I ONS

1. Sample Wells W-1, W-2, W-5, W-9, W-26, and W~-29 for carbon tetra-

chloride twice a year (see Plate 10).

2. Allied may proceed with plans to close the aEtive effluent oond.
Closure of the pond will entail draining the liquid, covering with clean
fill, capping with low-permeability materiai, and final grading to promote

precipitation runoff to the storm drain system.

3. Continue to monitor water quality in Wells W-1, W-14, w-16, W-19,
and W-40 around the pond twice yearly. Samples should be analyzed for the

standard parameters indicated in this report (Plate 10).

4, Sample Wells W-2, W-20, W-23, W-24, and W-30 twice a year to com-
plete monitoring coverage, and analyze the samples for the standard param-

eters and carbon tetrachloride (Plate 10).
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FIELD INVESTIGATION

The earth reststivity survey consisted of four vertjcgl profiles with
electrode spacings probing depths up to 115 feet, followed by 48 horizontal
profiles with a fixed electrode‘spaci;g of 25 feet, chosen on the basis of
data from the vertical profiles. This survey (Piatg 1) indicated low appar-
entrresispivity values (areas of probable ground-water contamination)
around the active effiuent pond, and in the vicinity of the deep disposal
well. The resistivity survey provided guidance in establishing the loca-

tions of the initial monitoring wells. Tabulated results of the resistiv~

ity survey are included in Appendix A.

A total of 4b monitoring wells were installed during the investigation
oy Test-Cor, Inc. (E1 Paso, !llinois) using an 8-inch diameter hollow stem
auger. Split-spoon core samples were taken at selected intervals during
drilling to provide descriptions of the earth materials penetrated, and
three Shelby tube core samples were taken at Well W-5 to determine horizon-
tal and ve;tical permeability. The wells were completed by setting a 2-
inch inside diameter slotted pipe inside the auger, backfilling around the
slots with gravel, pulling the augers, and backfilling to the surface.

Well construction details, well Jogs, and permeability data are included in

Appendix B.

PVC pipe was used for Wells W-1 through W-31 with steel pipe used in
the process area wells (W-32 through W-41). Clusters of two and three
wells were installed at locations W-4 and W-21 to provide water quality

data from different vertical zones below the water table. The completed



1 l Geraghty & Miller, Inc. ~bye

Ly

wells were surveyed to a mean sea level datum by Berns, Clancy and Associ-

ates of Urbana, I1linois.

An extsting dug well located on the northern portion of the plant prop-

erty was used to provide supplehental water-level and chemical quality data.
.

This well is 36 inches in diameter, brick-lined, and was taped to 36 feet

below land surface. No records on age or well construction were avajlable,

During well construction, water samples from the monitoring wells were
analyzed by the Danville plant lab to supply preliminary water quality data
and aid in !ocatiné subsequent monitoring wells. After all the wells were

completed, water samples were collected and sent to Penn Environmental Con-

_suitants (Pittsburgh, Pennsylvania) for analysis (Appendix C). A descrip-

tion of the laboratory's analytical techniques and qualifications is in-

cluded as Appendix D.

GROUND-WATER CONTAMINATION

Carbon.Tetéachloride

The occurrence of carbon tetrachloride in ground water is centered
around the Well W-21 location (Plate 3). Bailed samples from Well w-21C,

which taps the lower part of the glacial till above the dense till, con-

tained carbon tetrachloride liquid with virtually no water. The chemical

analyses for this well reflect the nature of this liquid, and do not neces-
sarily represent ambient ground-water quality. Carbon tetrachloride liquid

was alsc detected in Wells W-21B, 11, 32, 33, 34, 35, and 38,
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It is reasonable to attribute the presence of carbon tetrachloride in
the ground water in the vicinity of Well 21 to leakage from railroad tank
cars, spillage during unloading activities, and/or leakage from the carbon
tetrachloride storage tank because the concentrations of carbon tetrachlo-

ride decrease radia'ly away from these areas. Carbon tetrachlioride is

.
heayier than water, and would tend to accumulate as a separate phase below
the water. table. Attempts at measuring the ground water/carbon tetrachlo-
ride interface using an oil~sensitive indicater paste yielded interface
depths ranging from 20 feet in Well W-38 to 11 feet in Well W-11. The lig-

uid depth in Well 21C, which has no water on top of the carbon tetrachlo-

ride liquid, was measured directly to be 7 feet. These measurements do not

necessarily reflect the actual level of carbon tetrachloride in the ground,

and may be influenced by the pressure surface of the carbon tetrachloride

liquid as part of a two-phase flow sytem.

Carbon tetrachloride concentrations in ground water decrease signifi-
cantly to background levels of less than 10 ug/) in all directions outside
the carbon tetrachloride handling area. The presence of carbon tetrachlo-
ride at detectable concentrations in upgradient and outlying downgradient
wells indicates that this man-made chemical evidently exists at background

levels in the area's water table. Recent research indicates that carbon

tetrachloride is becoming more common in the environment and has been meas-

ured in rain (California), 2.8 ug/}; snow (North America), 0.3 to 2 ug/l;

untreated surface-water reservoir, 1.4 ug/1: raw water supplies (USEPA Re-

gion 5), <1 ug/l to 20 ug/l*. [t is reasonable to expect then, that monitor-

* YChloroform, Carbon Tetrachloride, and Halomethanes: An Environmental As-
sessment,' National Academy of Sciences, Washington, D.C., 1978.
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ing wells on Allied's property which are outside of the influence of materi-
als handling and storage-related sources of carbon tetrachloride may be af-
fected by trace quantities of this chemical introduced in-the ground-water

I 4
regime through normal precipitation.

The chemical concentration contour map {(Plate 3)% and field observa-
tions indicate that the occurrence of carbon tetrachioride as a separate
liquid phase in the ground water is a very localized condition and is lim-
ited éo the process area of the plant. This area lies inside the plant
fence line, and is well within Allied's property boundafy, We do not be-
liéve that there is any significant threat of carbon tetrachloride migrat~
ing away from the main plant area and off of Allied’'s property. However,
ﬁhriodic sampling of selected monitoring wells at the perimeter of the area
where carbon tetrachloride was found will be necessary to provide continu-
ing data on any movement and/or change in the nature of this contamination.

This could be accompliished by sampling Wells W-1, W-2, W-5, W-9, W-26, and

w~29‘twice yearly and analyzing for carbon tetrachloride.

Active Effluent Pond

.

Contour maps of chemical concentrations in the vicinity of the active
effiuvent pqqd (Plates 3 through 9) show that contaminated ground water is
apparent;y restricted to a narrow band around the pond on the north, east,
and south, extending towards the major area of contaminated ground water be-
neath the plant process area to the west of the pond. Moreover, there is
nc evidence to indicate that the pond is contributing to the carbon tetra-

chloride problem. Due to the ground-water flow direction (northwesﬁ and
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wegg) and the slow ground-water velocity, there is no immediate threat of
contaminated ground water around the pond moving off the plant properfy,
In order to eliminate continued leakage from the pond, we believe that it
should be df;ined, filled, capped witb low-permeability material, and

graded to promote the runoff of precipitation to the\storm drain system,

in order to provide continuing data on ground-water quality in the vi-
cinity of~the pond, it will be necessary to implement a beriodic sampling
progfam at Wells W-1, W-14, W-16, W-19, and W-40. These welis should be
sampled twice each year for acidity, sulfate, chloride; fluoride, antimony,

arsenic, pH, and specific conductance.

Fotential Sources of Ground-Water Contamination

Contaminated ground water (e.g. ground-water quality departing from
background) beneath the plant area can be attributed to the combined ef-
Fects of the sources shown in Figure 1. While the carbon tetrachlioride
area and the active effluent pond are the most evident sources, the surface
drainage channels in the process area will allow chemicals to seep into the
ground and subsequently contact the water table. Chemical spills are
another factor, especially in the vicinity of the tank car unloading areas
and the acid and caustic storage tanks near Well W-35. Since some of the
plant ar;a.ég constructed on gravel fill, chemicals spilled on unpaved sur-
faces will seep Fhrough the gravel into the underlying natural glacial mate-
rials. The disintegrating concrete foundations noted on Figure 1 also pro-

vide a path for chemicals to move into the ground.
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Total Monitoring Program

The monitoring programs proposed for the carbon tetrachloride and pond

~

areas should be augmented by sampling Wells W-2, W-20, w-23, W-24, and W-30

L

twice yearly and analyzing the samples. for all parameters, including carbon
tetrachloride. This will provide adequate coverage of the property perime-
ter "in both the upgradient and downgradient.directions. These wells were
chosen on the basis of their location with respect to sources of contamina-
tion and the direction of ground-water flow as indicated by the June 17,
1979 water-table contour map. A summary of the entire proposed monitoring
welllﬁrogram is giveﬁ in Table 1, and the locations of the wells to be moni-

tored are shown on Plate 10.

HYDROGEOLOGY

The Allied Chemical Corporation Danville plant is located on the east
side of Danville, I1linois, about one-half mile west of the Indiana state
line (Figure 2). Land surface elevations at the site range from about 656
feet.at Well W-2h4 in the southeast corner of the property to 645 feet at
Well W-22 in the northwest portion of the site. The land slopes gently
north and west towards Lick Creek, which flows ‘about 0.7 mile west of the

plant.

Geologic samples from the monitoring wells indicate that the site is

underlain by 5 to 9 feet of light brown silty clay to clayey silt (soil and

loess). One to 3 feet of gravel fill was encountered on top of the loess in
the main plant area. A change to brown silty to sandy clay, with some grav-

e! and occasional sand seams (glacial till) occurs below the loess., This
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Table 1. Proposed Ground-Water Monitoring Program, Allied Chemical
Corporation, Danville, lilinois.
! p
l Well No. Analyses
a — —E .
. W= Standard Parameters and Carbon Tetrachloride

=n
=
]
~N

Standard Parameters and Carbon Tetrachloride
W-5 Carbon Tetrachloride Only

W-9 - Carbon Tetrachloride Only

=
red

Standard Parameters Only

W-16 Standard Parameters Only

Standard Parameters Only

=
!.
i

W-20 Standard Pérameters and Carbon Tetrachloride
W-23 Standard Parameters and Carbon Tetrachlioride
;ﬂ W-24 Standard Parameters and Carbon Tetrachloride
| W-26 | Carbon Tetrachloride Only
W-29 Carbon Tetrachloride Only
" - W-30 Standard Parameters and Carbon Tetrachloride
Wﬂ W-40 Standard Parameters Only
Notes: -
f Standard .Parameters: Acidity, Sulfate, Chloride, Fluoride, Antimony,

Arsenic, pH, Specific Conductance

m Sampling lInterval: Twice a Year
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ti]1 grades to a gray color and becomes dense and dry at about 20 feet be-
low land surface (approximate elevation 635 feet). No monitoring wells

were drilled beyont this depth because of the extremely. hard nature of the
till. Howéver, test borings previously compieted on:plant property indi-
cate that this dense till persléts to a depth of a& least 60 feet in the im-

mediate area of the plant.

Grohnd water in the completed monitoring wells is found at depths rang-
ing.from 2 to 12 feet betow land surface at th~ southeast and northwest por-
tions of the property, averaging 2 to 4 feet below ground in the immediate
area of the plant. The cross sections in Figures 3 and 4 illustrate the re-~

lationships between the site geology and the water table. Water levels in

" the monitoring wells corrected to sea level datum indicate a corresponding

range in water-table elevations from near 654 feet in the southeast corner
of the property to about 637 feet in the northwest near Brick Road. The
plot of water-table elevations shown on the water-table contour map on

Plate 2 indicates the water table slopes to the west and northwest across
the plant area, with a lcocalized depression of water levels in the vicinity
of the sump and ditch on the west side of the active effluent pond. The ab-
sence of mounding in the water-table contours beneath the active pond, and
the pond level elevation of about 4 feet above these contours, shows that
the poﬁd:fg.not in direct contact with the water table. The abandoned ef-
fluent pond has no discernible influence on the watef table because it was

temporarily used once and then drained.

.

¢

The water-table gradient is fairly flat in the area southeast of the ac-
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]'l ' the immediate vicinity of the sump. Using a representative gradient from

-12-

tive effluent pond, but becomes steeper towards the northwest, as well as in

the area of the pfant office of 0.013 ft/ft, an average horizontal permeabil-
1
iI ity determined from the laboratory tests for the saturated section of loess
and till of 7.9 x 10-3 gpd/sq ft, and an approximate effective porosity

value from the available literature of 10 percent, the travel time of

an unusually slow velocity, compared to travel times in clean sand on the

order of 100 to 1,000 ft/yr.

'

}l ground wdter beneath the plant area is calculated to be 0.05 ft/yr. This i3

Ground-Water Quality

{l . Results of the water sample analyses performed by Penn Environmental
Consultants (Appendix C) were used to construct the chemical conceatration

l contour maps shown on Plates 3 through 9. The contours of the various chem-

' ical parameters plotted on these maps follow the same general pattern of

highest constituent concentrations in the vicinity of the process area, the

buried waste materials, and the active effluent pond, with concentrations

decreasing to background levels within short distances of the fence line

-

Ly

! bounding the main plant area. Wells W-=20 and W-24 are cross-gradient and
upgradient, respectively, from the rest of the plant property and represent
background ground-water quality. The perimeter wells along the south and

east borders of the property are outside of the influence of the plant's

contamination sources.

y | )

It is reasonable to expect the highest constituent concentrations be-

! : : , . '
i EL neath and downgradient of the buried waste materials, the active pond, and
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process area. However, the contour pattern also exhibits a characteristic

""bulge' immediately to the east and southeast of the active pond. Although

this area lies slightly upgradient from the pond, the water table here is

very flat' (Plate 2) and may still show the effects of a previous ground-

water mound beneath the pond. There are also indications that surface
~
drainage from the ditch on the south side of the pond could have backed-up

past Well W-7 and towards Well W-6 during periods of excessive rainfall.

A second lobe in the contour pattern that is evident on the maps of
specific conductance, chloride, and sulfate, as well as the resistivity sur-
© vey map, extends'around the immediate area of the deep disposal well. This
could be the result of surface leaks and spills occurring as wasfe materi-
als have been transported to the deep well prior to disposal. |t is also
possible that at sometime in the past there was a southwesterly component
in the water;table gradient from the vicinity of the active effluent pond
towards the well draining in that direction. Such a gradient would require

a slight shift in the contours of the current water-table map shown in

Plate 2, which could have been the case if the sump in the pond ditch was

not pumping, thus eliminating the water~table depression around this sump.

A few anomalies in chemical concentrations are evident on the contour

maps. ngncentrations of sulfate at Wells W-27 and W-30 (Plate 8) are

slightly higher than the 100 mg/! contour which bounds the plant area.

This difference could be attributed to the laboratory analysis, since other

parameters like chloride and specific conductance do not show a correspond-~

.
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]l . ing increase at this sampling location. The higher sulfate value at Well
1!' : W-30 may be an indication of the possible southwgsterly water-table gradi-
' ent described above, as the chloride for this well is s{ightly higher than
\ l other periméter wells. . Drainage tiles reportedly buried in the farm field
| between Well W-30 and the main p?ant.area could also carry contaminated

LY
ground water in this direction, especially if the tiles run towards the

il small stream just to the southwest of Well W-30.

1I . Single well anomalies alsc appear on the chloride contour map (Plate 6)

at Wells W-28 and W-36. Chloride concentrations in these wells are ‘fower

than the surrounding contours, which may be attributed to the laboratory re-

bl | :
sults, since the corresponding values for specific conductance do not show
I . this same radical decrease.
I Although the chemical data for the upgradient Well W-24 fit the con-
tour patterns of the various parameters, the values of specific conductance,
I chioride, and sulfate for this well are slightiy higher than leveis of
yl thése constituents in othér perimeter wells downgradient from Well W-24,
| This well also yielded a small but detectable level of carbon tetrachloride,
?HM“ Although this well should represent backgroumrd ground-water quality, it may
be affected by activities at the adjacent railroad yard, where tank cars
!i : containing carbon tetrachloride are routinely left standing on the track

| ' nearest to Well W-2L4, creating the potential for contaminated ground water

in the vicinity of the railroad yard.

There is also the possibility that a small industrial area located

1] about 1,500 to 2,200 feet southeast of Well W-24 on the east side of the
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1
|

railroad yard (Figure 2} could influence ground-water quality on Allied's

E‘ . property. Although this area appears to be situated up the prevailing
ﬁ” water-table gradient from Well W-24 and Allied's plant, the availabie infor-

[ —

mation on the geology and water-tabM conditions in the immedicate vicinity

of the railroad vard and the industrial park cannot support any conclusions,

The initial sampling was conducted in June 1979, with a second sampling

in August 1979 to confirm some of the analyses which were believed tc be un-
I EI usually high. Results of all water quality analyses and the sampling tech-

niques employed if both sampling runs, are included in Appendix C.

Acidity and arsenic data have not been mapped. The acidity data could

not be contoured to form a meaningful pattern, and the pH map presents a
better contrast between the process area and background ground-water qual-
ity. Arsenic concentrations were not contoured because only one well (W-21C)

yielded a value abcve the detection limit of 0.03 mg/l.

The chemical concentration contour maps are based on a single sampling

of the monitoring wells, and the patterns of the contour lines are the re-

g

=t

sult of hydrological interpretations of a single set of data points; thus,

lobes or bulges in any of the contour patterns cannot be assumed to repre-

sent plumes of ground-water contamination.

Except for the cluster wells installed at locations W-21 and W-4, the

slotted sections of all monitoring wells installed during this investigation

intercept the entire saturated section of the water table from the water~-

table surface to the top of the dense till, and samples from these wells

B = B3 OE = =
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represent the average chemical quality of the ground water within the water
table. As is evident from the cross section in Figure 5, the cliuster wells
Qith slotted sectiéhs tapping successive intervals of the saturated section
(Wells W-hD,”W-21B, and W-21¢C) show that ground-water quality varies within

differant vertical segments of the water table. For the selected chemical

constituents plotted at the cluster well locations, sulfates and carbon

' tetrachloride concentrations increase with depth, while chloride, fluoride,

and antimony levels remain the same or decrec.e slightly. The overall dis-
H . tribution in ground-water quality as depicted in the cross section remains
the same as shown by the chemical contour maps: with high concentrations in
the vicinity of the plant process area which decrease to near background

! levels well within the plant property boundaries.

i -

" Respectfully submitted,

GERAGHTY & MILLER, INC.

! ' Michael R. Warfel
; - Hydrogeologist
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_ Johr lIsbister
September 18, 1979 Vice President
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Table B-1. Well Construction and Water-Level Data, Allied Chemical Corporation Plant,
T Danville, Il1linois.
Total Slotted Elevation of Elevation of Water Tabie
Depth Interval
(feet be- (feet be- Land Surfaze Top of Casing on 6-11-79 on 8-15-79
Well low land low land (feet above (feet above (feet above (feet above
Ne. surface) surface) ms1) ms1) ms 1) msl)
W= 1 19.3 2.3 - 19.3 655.3 657.85 651.22 651.37
W- 2 15.5 . 2.5 - 15.5 652.1 654,10 649.72 649.66
W- 3 16.9 2.4 - 16.9 654.9 657.01 651.21 651.28
W 45 15.0 3.0 - 15.0 655.7 657.81 651.24 651,62
We LD 21.5 2.5 - 21.5 655.6 657.76 650.82 651.34
" W- g 18.4 2.9 - 18.4 656.7 658.27 652.26 651.85
We 6 17.7 3.2 =<17.7 656.5 658,63 652.48 652.75
W- 7 17.1 2.6 - 17.1 654.9 657.59 652.48 652.53
W- & 16.0 3.0 - 16.0 654. 4 656.08 652.03 652.10
W= 16.9 2.9 - 16.9 653.8 655.96 651.51. 651.53
W-1C6 16.9 2.9 - 16.9 653.0 - 653.04 650.50 650.68
W-11 17.1 2.6 - 17.1 653.3 656.29 649,07 648,92
W=12 17.6 3.1 - 17.6 652.6 654.53 648.76 648.69
W-13 17.9 3.4 - 17.9 652.3 654,74 650. 34 650.02
W14 19.1 3.6 - 19.1 655.9 659, 34 651.92 652.09
W-15 17.7 3.2 - 17.7 656.6 658.85 652.68 652.68
W-16 18.7 3.2 - 18.7 656.6 659. 04 652.54 652,49
W-17 "17.7 3.2 - 17.7 655.6 658.02 652.43 652.37
W-18 17.5 3.0 - 17.5 655.2 658.17 652.31 652.27
W-19 17.8 3.3 - 17.8 656.2 659.63 652.24 652.20
W-20 17.8 2.8 - 17.8 655. 4 658.29 651.07 651,34
W-214 8.9 3.9 - 8.9 652.7 655.18 651.57 651.06
W-21B 13.5 8.5 - 13.5 652.5 655.65 651.5¢5 651.02
W-21¢ 17.8 2.8 - 17.8 652.5 654.89 - -
W=22 16.5 3.5 - 16.5 645.2 648.79 636.92 6135.47
W-23 16,4 3.4 - 16.4 652.7 654.77 647.58 648,78
wW-2b 16.1 3.1 - 16.1 656. 4 659.55 653.91 653.61
W-25 16.4 3.4 - 16.4 653.1 655.13 650.97 650.53
W-26 16.0 3.0 - 16.0 652.3 654,51 649.99 649.23
W-27 15.9 2.9 - 15.9 651.2 654, 41 640.90 637.80
W-28 . 16.2 3.2 - 16.2 652.2 654,01 644 40 6LL . 29
W-29 17.3 2.8 - 17.3 652.0 654, 44 649,66 6LB.86
W-130 16.1 3.1 - 16.1 651.6 654,51 648.58 648,64
Note: Wells W-1 through W-30 are constructed of 2-inch ID, PVC pipe.
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Table 8-1. (Continued)
Tota} Slotted Elevation of Elevation of Water Table
Deptn Interval
(feet be- (feet be- Land Surface Top of Casing on 6-11-79 on 8-15-79
well  low land Tow land (feet aboye (feet above (feet above  (feet above
No . surface) surface) ms1) msi) msl) ms1)
W-31 17.5 3.0 - 17.5 652.3 655.18 649.65 648.99
W-132 17.4 2.9 - 17.4 652.9 656, 31 651,12 650.58
W~33 17.2 2.7 = 17.2 652.5 655.95 651.25 650.70
W-134 17.2 3.2 - 17.2 652.7 656.28 650.94 650.64
" W-35 18.5 4,0 - 18.5 652.7 654,61 650.90 650. 46

w-36 18.3 3.8 - 18.3 652.8 655.47 651,08 650.71
W=-37 18.0 3.5 - 18.0 651.8 654,83 650.63 649.99
W-38 18.1 3.6 - 18.1 652.6 655.50 €49.35 -
W-39 - 17.2 2.7 - 17.2 652.4 656.15 £51.01 650.98
W-L0 17.4 2.9 -~ 17.4 652.4 655.99 643,71 649,42
W=41 17.5 3.0 - 17.5 652.4 655.87 649,28 649.07
Du§
Well 36.0 - 646.0 646.06 640. 46 640.16
Note:

Wells W-31 through W-41 are constructed of 2-inch 1D, black steel pipe.
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Table B-3. Permeabiliity Data
Note: Sﬁeiby tube samples for the permeability tests were taken from the B
: monitoring well No. W-5 location
Depth Horizontal Permeability Vértical Permeability ’

(feet below
land surface) (cm/sec) (gpd/ft2) {cm/sec) (gpd/ft?)

4.0 - h.5 Joos . L6 x1077 3.4 %1073 -- .-

b5 - b9 -~ -- 6.3 x 1077 1.3 x 1072
1.5 =12.0 8.3 x 1077 1.8 x 1072 -- -
12.0 -12.5 -- -- 3.5 X 1070 7.4 x 10-2
13.0 -13.5 1.1 x 1077 2.3 x 1073 -- --

13.5 ~14.0 | -- -- 8.9 x 167 1.9 x 107!
Averages 3.7 x 1077 7.9 x 1073 9.2 % 1072
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WELL £0G

Well No. W-41

Project: Allied Chemical Corporation
L4

Depth Below

Date Completed: 6/5/79

Location: Danville, lilinois

clayey silt (loess)

Brown silty to sandy clay, with 6.0 -17.0
40% rounded to angular gravel up

to 3/4-inch diameter; becoming

gqray, dense, and dry by 17.5 ft.
(glacial till)

: Land Surface 'Thickness
Description (feet) (feet)
Cinder fill 0.0 - 0.5 0.5
Dark gray to black silty 0.5 - 4.0 3.5
clay (soil)
" Light brown and yellow mottled 4o - 6.0 2.0

Notes: Auguer encountered large cobble, 13.5 ft. - 14,0 ft,
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T.able C-1. Analyses of Ground Water Samples Taken at the Allied Chemical Corpdration Plant, Danville, Illinois,

in June 1979, ° g)

ool

Carbon %%

Acidity . ' Tetra- Specific *<

Well (mg/1 as Sulfate Chloride Fluoride Antimony Arsenic Chloride Conductance®

No. Date CaC03) (mg/1) (mg/1) (mg/1) (mg/1) (mg/1) . {ug/1) PH (umhos /em) =

) ()

W- 1 6- 8-79 - 450 : 85 82 1.6 < 0.1 < 0.03 2,030 i7.2 1,200 -

W- 2 6- 8-79 - o 110 355 0.22 < 0.1 < 0.03 5.3 7.2 1,900 5

W-3 6-8-79 - 570 95 55 0.28 < 0.1 < 0.03 9.6 7.5 00 °
W- 4§ 6- 8-79 - 570 56 28 0.32 < 0.1 - < 0.03 3.7 7.4 800
W- 4D 6- 8-79 - 770 370 14 0.24 < 0.1 < 0.03 k9.9 7.1 1,600
W- 5 6- 7-79 - 530 220 2,700 0.21 < 0.1 < 0.03 9.7 6.5 11,000
Ww- 6 6- 7-79 -1,065 530 9,200 340 0.5 < 0.03 2.7 8.4 40,000
W- 7 6- 7-79 - 930 190 2,700 12 0.2 < 0.02 1.3 6.5 10,500
w- 8 6- 7-79 - 178 . 46 470 12 < 0.1 < 0.03 3.1 7.2 1,850
W- 9 6- 8-79 - §50 57 214 19 < 0.1 < 0.03 30.1, 7.2 1,450
W-10 6-11-79 ~-7,400 650 735 270 < 0.1 < 0.03 34.5, 8.5 40,000
W-11 6-12-79 - 480 990 3,525 3.2 < 0.1 < 0.03 364,000 6.5 12,000
W-12 6-11-79 -1,600 170 3,175 27 < 0.1 < 0.03 107 6.8 11,500
W-13 6-11-79 - 45 59 200 0.98 < 0.1 < 0.03 127 7.5 800
w=14 6~11-79 -1,600 140 . 700 0.27 < 0.1 < 0.03 Lok 7.2 2,700
w-15 6- 7-79 - 540 170 230 0.32 < 0.1 < 0.03 4,2 7.2 1,650
Ww-16 6- 7-79 - 560 74 110 0.46 < 0.1 < 0.03 7.2 7.4 1,100
w-17 6~ 7-79 - 570 87 215 0.29 < 0.1 < 0.03 “3.4 7.3 1,300
W-18  6- 7-79 - 530 52 270 0.22 < 0.1 < 0.03 5.6 7.2 1,200
w-19 6~ 7-79 - 500 71 85 0.32 < 0.1 < 0.03 6.3 7:2 3900
W-20 6- 6-79 - 530 72 26 0.25 < 0.1 < 0.03 11.5 7.1 300
W-21A 6-12-79 - 70 6,600 9,500 6 0.7 < 0.03 448 000 6.1 35,000
W-218 6-12-79 -1,500 8,900 7,450 6.4 0.7 < 0.03 688,000 6 6.2 35,000
W-21C 6-12-79 - 5.5 150 < 1 - < 0.19 835 x 10 7.2 50
‘W-22 6- 8-79 - 300 70 16 0.65 < 0.1 < 0.03 19.3 6.7 950

- Note: pH and specific conductance taken in the field; other parameters analyzed by Penn Environmental Consultants, Inc.,
Fitisburgh, Pennsvlvania

’
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o

Carbon- <

Acidity . Tetra- Specific &

Well (mg/1 as Sulfate Chloride Fluoride Antimony Arsenic chloride ConductanceZ

No. Date CaCo03) “(mg/1) (mg/1) (mg/1) (mg/1) (mg/1) (ug/1) . pH (umhos/cm) =

W-23 6- 8-79 =-. 390 88 12 0.33 < 0.1 < 0.03 3.9 7.2 700 é;

w-24 6- 7-79 - 380 87 65 0.28 < 0.1 < 0.03 14,3 7.1 950 ©
w-25 6- 8-79 ~-1,000 59 950 0.37 < 0.1 < 0.03 386 7.1 5,000
w-26 6- 8-79 - 560 110 5.5 0.42 < 0.1 < 0.03 11.4 7.0 1,200
W-27 6- 8-79 - 350 110 30 0.54 < 0.1 < 0.03 42.3 7.1 850
w-28 6- 8-79 - 560 55 28 0.21 < 0.1 < 0.03 5.8 7.1 1,000
W-29 6- 8-79 - 320 90 550 2.6 < 0.1 < 0.03 379 7.0 2,950
W-30 6- 6-79 - 570 120 Lo 0.22 < 0.1 < 0.03 14,1 7.1 300
W-31 6-11-79 - 480 160 225 10 0.4 0.03 8,350 7.2 1,600
W-32 6-11-79 .=1,160 710 2,675 4.8 0.3 < 0.03 23,500 6.4 I6,SQO
W-33 6-12-79 -2,000 2,100 Lo ,000 52 0.9 < 0.03 96,480 8.7 40,000
W-34 6-12-79 - 510 8,500 900 0.54 0.3 < 0.03 }lh,OOO 6.3 18,000
W-35 6-12-79 -5,500 7,300 1,280 96 0.3 < 0.03 322,000 6.6 25,000
W-36 6-11-79 -1,070 2,500 90 4.8 0.4 < 0.03 328,000 6.3 27,500
W-37 6-11-79 - 360 130 16 k.o < 0.1 < 0.03 399 6.8 5,250
W-38 6-12-79 -2,800 1,300 28 8.2 0.2 < 0.03 328 ,000 6.8 10,500
W-39 6-12-79 - 106 880 1,450 2.3 0.3 < 0.03 336,000 6.8 16,500
w-40 6-11-79 - 75 180 2,700 0.6? 1.2 < 0.03 7,070 6.2 37,500
W-i1 6-11-79 - 51 110 715 0.74 < 0.1 < 0.03 680 7.0 2,950

Dug

Well 6- 6-79 - 500 73 28 0.21 0.1 0.03 1,350 7.4 7950

pH and specific conductance taken in the field; other parameters analyzed by Penn Environmental Consuitants, ing . |

" Note:

Pittsbyrgh, Pennsyivania.
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Table C-2. Analyses of Ground-Water Samples Taken at the Allied Chemical Corpo.atlon Plant, Danvllle Hllnols, - - A

T in August 1979. : 3

£

R

. Carbon ji

Acidity : . Tetra- Specific >

Well (mg/1 as -Sulfate Chloride Fluoride Antimony Arsenic . chloride Conductancg;

No. Date CaC03) - (mg/V) (mg/1) -~ (mg/1) (mg/1) (mg/1) (ug/1) ~pH ‘ _(UT?Siffm =

w- 1 8-17-79 - 320 102 101 0.45 0.3 < 0.03 619 7.2 1,000 3
W- 2 8-17-79 - 270 167 330 0.22 < 0,1 < 0.03 <1 7.3 1,600
W- 3 8-17-79 - 460 144 56 0.27 0.1 < 0.03 1.8 7.3 850
W- 4s  8-17-79 - 310 66 35 0.31 < 0.1 < 0.03 <1 7.4 750
C W= 4p 8-17-79 - 490 ' 4y 20 0.23 0.4 < 0.03 < 1 7.0 1,500
W- 5 8-17-79 - 710 294 3,700 0.27 0.2 < 0.03 4.6 6.9 8,500
W- 6 8-17-75 -13,006 | 18 230 5060 0.6 < 0.0 <3 10.2 QS,OOO
W- 7 8-17-79 - 860 335 6,400 14 0.4 < 0.03 <1 6.3 15,000
w- 8 8-17-79 - 140 46 390 .13 < 0.1 < 0.03 <1 6.5 1,600
W- 9 8-17-79 -~ - 250 64 230 19 < 0.1 < 0.03 7.2 6.9 1,300
W-10 8-18-79 - 7,300 L37 : 76 330 0.3 < 0.03 <1 9.8 35,000
W-11 8-18-79 + 80 1,033 L, 600 3.6 0.5 < 0.03 1,138,000 5.6 12,000
w-12 8-18-79 - 510 . 166 3,350 14 0.4 < 0.03 2.6 7.4 10,000
W-13 8-17-79 - 130 43 - 170 0.69 0.1 < 0.03 3.6 7.5 300
W-14 8-17-79 = 270 114 610 0.26 < 0.1 < 0.03 5.9 6.7 2,700
W-15 8-16-79 - 360 125 220 0. 31 < 0.1 < 0.03 , 5 7.3 1,500
W-16 8-16-79 - 360 82 240 0.38 < 0.1 < 0.03 <1 7.2 1,000
W-17 8-16-79 - 240 80 250 .25 < 6.1 < 0.03 < 7.3 1,200
W-18 8-16-79 - 170 36 220 0.23 < 0.1 < 0.03 1.8 7.1 1,200
W-19 8-16-79 - 220 60 120 0.26 < 0.1 < 0.03 8.6 7.3 500
W-20 8-16-79 - 350 93 25 0.25 0.2 < 0.03 5.1 7.2 300
W-21A 8-19-79 - 5 7,245 9,200 L, g0 0.8 < 0.03 215,000 6.0 30,000
W-21B  8-20-79 - 1,200 93,610 7,800 8 0.7 < 0.03 143,470 4 5.4 28,000

W-21C 8-20-79 - - - - - - > 5 x 10 - -
W-22 8-17-79 - kLo 81 25 .20 < 0.1 < 0.03 3.5 6.9 900
Nole o and specilic conductance takes the Ficld, ottt paramsters analvzed Ly Per Fovirompental fonsultants u
Pittsburgh, Pennsyivania

e
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Table C-2. (Continued) - g?
&
Carbon =
Acidity , , Tetra- Specific :i
Well (mg/1 as . Sulfate Chloride Fluoride Antimony Arsenic chloride Conductancg;
No. Date CaC03) (mg/1) (mg/:}) (mg/1) (mg/1) (mg/1) (ug/1) pH (umhos/cm) =
W-23  8-16-79 - 300 54 30 0.34 0.2 < 0.03 < 7.3 700
W-24 8-16-79 - 250 77 76 0.23 0.2 < 0.03 1.4 6.7 700 =
W-25 8-16-79 - 300 121 1,900 0.49 0.2 < 0.03 241 6.5 5,000 °
W-26 8-18-79 - 340 98 110 0.35 < 0.1 < 0.03 < 1 7.0 1,200
W-27 8-19-79 - 320 62 L5 0.49 < 0.1 < 0.03 2.4 7.0 850
-W-28 8-16-79 - 400 62 Lo 0.18 < 0.1 < 0.03 <1 6.8 900
W-29 8-16-79 - 190 106 750 0.35 < 0.1 < 0.03 16 6.6 2,600
W-30 8-16-79 - 290 99 35 0.17 < 0.1 < 0.03 3.1 6.9 800
S W-31 8-i8-79 - 190 151 560 11 < 0.1 0.11 77,500 6.5 2,200
W-32 8-19-79 - 220 501 7,100 5.5 < 0.3 < 0.03 13,420 6.0 6,000
W-33 8-19-79 ~ -9,100 2,484 8,400 61 0.5 0.41 33,600 ° 12.4 28,000
W-34 8-20-79 - 330 9,521 2,000 4.2 0.7 0.28 230,000 6.1 15,500
W-35 8-20-~79 -2,900 9,790 1,500 210 0.6 0.14 72,000 7.5 20,000
W-36 8-19-79 - 95 2,369 8,900 5.1 0.5 < 0.03 124,400 5.8 27,000
W-37 8-19-79 ~ 150 134 3,600 3.1 0.5 < 0.03 100 6.3 9,500
W-38 - - Removed in August 1979 during construction activities - - -
W-39 8-20-79 - 500 748 3,600 2.6 0.4 < 0.03 230,000 5.9 7,000
W-40 8-18-79 + 30 175 12,800 0.12 1.6 < 0.03 6,700 5.8 27,000
W-41 8-15-79 - 220 102 960 0.133 < 0.1 < 0.03 105 6.3 3,000
Dug
Well 8-16-79 - 400 193 35 0.20 < 0.1 < 0,03 < 1 6.8 750
,Note: pH and specific conductance taken in the field; other parameters analyzed by Penn Environmentai Consultants, inc.

Pittsburgh, Pennsylvania,

Magygye



